Key indicators: single-crystal X-ray study; T = 153 K; mean (C-C) = 0.002 Å; R factor = 0.037; wR factor = 0.094; data-to-parameter ratio = 22.9.
Related literature
For details of Wurtz-type reactions for formation of siliconsilicon bonds, see: Burkhard (1949) ; Gilman & Tomasi (1963) ; Stolberg (1963) ; Laguerre et al. (1978) ; Herman et al. (1985) ; Watanabe et al. (1988) . For related structures of oligosilanes with anti conformations, see: Baumeister et al. (1997) ; Michl & West (2000) ; Tsuji et al. (2004) ; Fukazawa et al. (2006) ; Haga et al. (2008) .
Experimental
Crystal data C 40 H 56 Cl 2 Si 4 M r = 720.11 Monoclinic, P2 1 =n a = 9.6981 (8) Å b = 15.3893 (11) Å c = 13.8546 (11) Å = 105.7717 (7) V = 1989.9 (3) Å 3 Z = 2 Mo K radiation = 0.31 mm À1 T = 153 K 0.30 Â 0.10 Â 0.10 mm
Data collection
Rigaku RAXIS-IV imaging plate diffractometer Absorption correction: multi-scan (REQAB; Jacobson, 1998) T min = 0.913, T max = 0.970 12290 measured reflections 4895 independent reflections 4826 reflections with I > 2(I) R int = 0.020 Refinement R[F 2 > 2(F 2 )] = 0.037 wR(F 2 ) = 0.094 S = 1.10 4895 reflections 214 parameters H-atom parameters constrained Á max = 0.32 e Å À3 Á min = À0.32 e Å À3 Data collection: CrystalClear (Rigaku, 2003) ; cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SIR2004 (Burla et al., 2005) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and Yadokari-XG 2009 (Kabuto et al., 2009). trimethylsilane give disilanes by Wurtz-type reactions. When chlorosilanes containing two chlorine atoms are subjected to the Wurtz-type reactions, the reactions proceed successively to give polymerization and/or cyclization products as shown in Fig. 1 . For example, the reaction of dichlorodimethylsilane with sodium gives poly(dimethylsilylene) (Burkhard, 1949) , while the reaction of dichlorodimethylsilane with lithium in the presence of a catalytic amount of triphenylsilyllithium (Gilman et al., 1963) gives dodecamethylcyclohexasilane. Also, the reaction of dichlorodimethylsilane with sodium-potassium alloy (Stolberg, 1963) or lithium (Laguerre et al., 1978) gives dodecamethylcyclohexasilane. Similarly, the Wurtz-type reactions of 1,2-dichlorodisilanes have been reported to give polysilanes or cyclic oligosilanes, depending on reaction conditions (Herman et al., 1985; Watanabe et al., 1988) .
If the Wurtz-type reactions of 1,2-dichlorodisilanes could be stopped at the stage of dimerization, it would be a convenient synthetic method for 1,4-dichlorotetrasilanes. To realise this method, one chlorosilyl moiety of 1,2-dichlorodisilane must be reactive in the Wurtz-type reaction, and the other must be less reactive. In this case, the reactive chlorosilyl moieties are coupled preferentially to afford 1,4-dichlorotetrasilane which does not react further as shown in Fig. 2 . We report herein the synthesis of 1,4-dichlorotetrasilane by using 1,1-di-tert-butyl-1,2-dichloro-2,2-diphenyldisilane. In this compound, the chlorodiphenylsilyl moiety is expected to be more reactive than the di-tert-butylchlorosilyl moiety. We also report the X-ray crystal analysis of the resulting 1,4-dichlorotetrasilane.
The reaction of 1,1-di-tert-butyl-1,2-dichloro-2,2-diphenyldisilane with lithium (1.6 eq.) in tetrahydrofuran (THF) gave 1,1,4,4-tetra-tert-butyl-1,4-dichloro-2,2,3,3-tetraphenyltetrasilane 1 in 33% yield ( Fig. 3 ). In this reaction, 2,2,3,3-tetra-tertbutyl-1,4-dichloro-1,1,4,4-tetraphenyltetrasilane 2 was not formed, indicating that the more reactive chlorodiphenylsilyl moieties are coupled predominantly. Unfortunately, the structure of 1 could not be determined by spectral data because compounds 1 and 2 are expected to show similar spectra. To distinguish these structures, we carried out the X-ray crystal analysis of 1.
The molecular structure of 1 is shown in Fig. 4 . The tetrasilane skeleton of 1 adopts a perfect anti structure with an Si1-Si2-Si2 i -Si1 i [symmetry code: (i) -x + 1, -y, -z + 1] torsion angle of 180.0° (Michl & West, 2000) . The perfect or nearly perfect anti structures have rarely been reported in a few oligosilanes (Baumeister et al., 1997; Tsuji et al., 2004; Fukazawa et al., 2006; Haga et al., 2008) . The silicon-silicon bonds [2.4355 (5) and 2.4328 (7) Å] are longer than the standard silicon-silicon bond (2.34 Å). The Si1-Si2-Si2 i bond angle [116.09 (2)°] is larger than the tetrahedral bond angle (109.5°). The long silicon-silicon bonds and the wide silicon-silicon-silicon bond angle are favorable for reducing the steric hindrance among the tert-butyl and phenyl groups. Four phenyl groups have almost perpendicular orientation to the tetrasilane plane to avoid the steric hindrance with the terminal tert-butyl groups. supplementary materials sup-2 Experimental A mixture of 1,1-di-tert-butyl-1,2-dichloro-2,2-diphenyldisilane (0.248 g, 0.627 mmol) and lithium (6.8 mg, 0.98 mmol) in THF (3 ml) was stirred at room temperature for 1 day. Ethanol (ca. 1 ml) was added to the reaction mixture, and the solvent was removed under reduced pressure. The residue was dissolved in chloroform and passed through a short column of silica gel. The filtrate was evaporated, and the residue was separated by column chromatography (silica gel, hexane-chloroform (1:1)) to give 1 (0.075 g, 33%) as colorless crystals. Single crystals were obtained from ethanol-THF (ca. 1:1) by slow evaporation. 
Refinement
All hydrogen atoms were generated at calculated positions and refined as riding atoms, with C-H = 0.95 (phenyl) or 0.98 (methyl) Å and U iso (H) = 1.2U eq (phenyl C) or 1.5U eq (methyl C). 
Special details
Experimental. IR (KBr): 3080, 3050, 2980, 2950, 2940, 2890, 2850, 1470, 1430, 1390, 1370, 1360, 1180, 1090, 1010, 810 (7) −0.0017 (7) C3 0.0251 (8) 0.0420 (10) 0.0124 (7) −0.0017 (7) 0.0005 (6) 0.0021 (7) C4 0.0291 (9) 0.0424 (10) 0.0174 (7) −0.0104 (8) 0.0064 (6) 0.0062 (7) C5 0.0122 (6) 0.0142 (6) 0.0187 (7) −0.0024 (5) −0.0033 (5) 0.0010 (5) C6 0.0233 (8) 0.0164 (7) 0.0421 (10) −0.0018 (6) −0.0079 (7) −0.0074 (7) C7 0.0211 (8) 0.0375 (10) 0.0238 (8) −0.0132 (7) −0.0011 (6) 0.0097 (7) C8 0.0134 (7) 0.0223 (7) 0.0246 (8 (7) 0.0077 (7) C13 0.0175 (7) 0.0319 (9) 0.0344 (9) −0.0043 (7) 0.0123 (7) 0.0045 (7) C14 0.0159 (6) 0.0198 (7) 0.0210 (7) −0.0004 (5) 0.0081 (5) 0.0007 (5) C15 0.0131 (6) 0.0131 (6) 0.0116 (6) 0.0027 (5) 0.0037 (5) 0.0003 (5) C16 0.0146 (7) 0.0167 (7) 0.0242 (7) 0.0011 (5) 0.0033 (5) 0.0001 (6) C17 0.0153 (7) 0.0240 (8) 0.0328 (9) 0.0089 (6) 0.0057 (6) 0.0044 (6) C18 0.0277 (8) 0.0176 (7) 0.0298 (8) 0.0100 (6) 0.0095 (7) −0.0009 (6) C19 0.0255 (8) 0.0161 (7) 0.0318 (9) −0.0001 (6) 0.0027 (7) −0.0076 (6) C20 0.0150 (6) 0.0172 (7) 0.0235 (7) 0.0018 (5) 0.0001 (5) −0.0041 (6) Geometric parameters (Å, °) 
